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A VHF/UHF Low Profile Miniaturized Vertically Polarized
Antenna for Airborne Communications
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Abstract: In the field of airborne communications, there is an urgent need for a low-profile miniaturized antenna
with vertically polarized omnidirectional radiation patterns, especially in VHF and UHF bands. To satisfy this requirement,
a cylindrical cavity antenna with a low profile and electrically small size is proposed in this paper. By introducing two
short-circuited columns and a conductive column into the cylindrical cavity to excite the TM,, and TM,, modes, respective-
ly, good vertical polarization omnidirectional radiation patterns can be obtained. A tapered sleeve is introduced to improve
the input impedance and effectively reduce the resonant frequencies of the TM,, and TM,, modes so that the resonant fre-
quencies of the two modes can work in the target frequency band. Besides, a broadband matching network with four states
is designed to further improve the impedance matching of the proposed antenna. The size of the proposed cylindrical cavity
@)
tween the simulated and measured results. The measured results show that the proposed cylindrical cavity antenna achieves
47.3% (105~170 MHz) and 52.3% (207~355 MHz) impedance bandwidth in the low-frequency band and high-frequency

band (‘ S ‘ <-10dB), respectively, and a stable vertical polarization omnidirectional radiation pattern is demonstrated in the

antenna is wx(0.114,,,)* % 0.0451 is the free space wavelength at the lowest frequency). There is good agreement be-

max max

wide frequency band.
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